Fifty Hong Kong Chinese patients between 20-40 years, of ASA Gd I, undergoing third molar extraction were randomly allocated into two groups. For conscious sedation, to supplement local anaesthesia, one group received intravenous diazepam and the other intravenous midazolam. The majority in the study had never heard of intravenous sedation being available to supplement local anaesthesia during dental surgery and when given the chance to experience this method the majority found it highly acceptable. None preferred general anaesthesia for dental surgery. In this study midazolam had more advantages to the patient than diazepam; quicker onset of sedation, less pain during injection, profound anterograde amnesia and fewer postoperative complications being the main features. However, both drugs produced good operating conditions. Incidence of thrombophlebitis was low with both drugs, and may be so in Chinse compared with non-Chinese.
upon as a potentially viable alternative to general anaesthesia for many of these oral surgery procedures.
Interestingly, it appeared that conscious sedation was rarely if ever offered as a supplement to local anaesthesia in dental surgery by local dentists. The anecdotal suggestion was that Hong Kong Chinese patients did not need such supplements. We felt that the truth might be that the local population were unaware that such help was available and therefore were inclined to accept what was offered in stoic resignation.
Thus it was decided to supplement local anaesthesia with intravenous sedation in Hong Kong Chinese patients undergoing third molar surgery in order to find out patient acceptabili ty.
Many drugs singly and in combination have been tried in conscious sedation. It was in 1968 that intravenous diazepam was introduced for this purpose.1,2 It became very popular due to the high therapeutic index, its amnesic properties, J minimal effects on the respiratory and cardiovascular systems in sedative doses,4,5,6,7 and rapid recovery of street fitness. The discovery of diazepam is now considered a landmark in dentistry, However, it had its problems. Injection caused pain at the site of injection and along the arm with a high frequency of thrombophlebitis, 8, 9 The incidence of venous complications was reduced by the introduction of diazepam dissolved in a fat emulsion -Diazemuls. lO Its residual effects continue for a long time due to:
(i) the long elimination half-life of about 30-46 hours, 11 (ii) hypnotically active metabolites 11 and (iii) enterohepatic recirculation. 11 Some adverse psychological effects like depression, excitability, insomnia and hallucination are also reported. 12 ,IJ Midazolam is the result of a continuing search for a better short-acting drug. 14 It is a benzodiazepine similar to diazepam in that it has a high therapeutic index, amnesic properties,15 minimal depression of the respiratory and cardiovascular systems 16 and rapid recovery of street fitness. Midazolam, unlike its parent diazepam, is water soluble which is said to account for its relative absence of pain during injection and the low incidence of venous sequelae. 9 ,17 Its residual effects are short lived as: (i) it has a short elimination half life of about 2-2Y2 hours,18,19 (ii) it has no hypnotically active metabolites 18 and (iii) no enterohepatic recirculation in sedative concentrations. 20 Adverse psychological effects have not been studied in midazolam.
Both diazepam and midazolam have been investigated for intravenous sedation in dentistry in Caucasians. 16 . 21 Though occasionally diazepam has been used for this purpose in Chinese no controlled studies have been done. It was decided to use diazepam and midazolam as the drugs for intravenous sedation in this group of Chinese and to compare the use of them in supplementing local anaesthesia in third molar surgery. The protocols for the investigation and proforma of consent were approved by the Ethical Anaesthesia and Intensive Care, Vol. 14, No. 4. November, 1986 Committee of the Faculty of Dentistry in Hong Kong University.
METHODS
Fifty Chinese patients of ASA Grade I aged 20-40 years and of either sex, scheduled for extraction of third molar teeth, were included in the study following the acquisition of informed written noncoercive consent.
Patients were starved from midnight prior to surgery. On the day of the operation in the waiting room, following explanation, they were given a sheet of randomly distributed letters and were asked to delete as many P's as possible within three minutes; the number of P's deleted were noted. -P's test -modified from Dixon and Thornton (1973) . 22 Once in the surgery they were given' the postoperative instructions after which they completed another P's test. Following this the surgeon positioned the patient in a reclining position for surgery and left the room. An automatic blood pressure/pulse monitor (Dinamap) cuff was placed on the arm of the patient. Pulse and blood pressure were monitored and respiration observed throughout surgery without alteration of posture of the patient.
The anaesthetist allocated the patient into one of two groups by a random sample chart. One group received diazepam (Valium) diluted in normal saline to 1.Omg/ml and the other group received midazolam (Dormicum) diluted in water to 1.Omg/ml. After insertion of a 23 gauge butterfly into a vein on the dorsum of the hand, the drug chosen for the subject was injected through it. Following injection of 6mg of diazepam or 2mg of midazolam, a period of two minutes was given for the drug to act after which diazepam was given in 1-2mg increments and midazolam in 1 mg increments every 45 seconds until the appearance of ptosis partially covering the pupils -Verrill's sign. 2J The above method of injection was based on preliminary trials with the two drugs. Time taken to reach the end point and the dose of the drug used was noted.
Once sedation was adequate the surgeon was informed and he returned to the room to administer the local anaesthetic, 21170 lignocaine with 1 :80,000 adrenaline, and to extract the third molars on one side. The amount of local anaesthetic given, the number of teeth extracted, and duration of surgery were noted.
At the end of the operation, with no knowledge of the drug given, the surgeon assessed the patient's response according to a standardised questionnaire.
Sedation was graded as: Intraoperative and immediate postoperative complications including psychological phenomena were noted. . Following the surgical procedure patients were asked to do a P's test every half hour until the score equalled or was greater than the lower of the two scores obtained preoperatively. At this time patients were asked to walk in a straight line. If they could do this they were assessed to be fit for discharge. If they could not walk in a straight line they continued to do half hourly P's tests until they attained the higher of the two scores obtained preoperatively. At this time they were asked to walk in a straight line. All patients who failed first time did so the second time. The duration of sedation, which was the time from the end of injection of the sedative drug (Verrill's sign) to the time of fitness for discharge of patient was noted.
At the time of discharge the surgeon assessed the anterograde amnesia by asking the patient to recall events that took place after injection of the drug by the anaesthetist. They were graded complete amnesia if they could not recall any events, partial amnesia if they could recall some events and no amnesia if they could recall most or all events. At this time, retrograde amnesia was tested by asking the patients to recall the postoperative instructions given to them in the surgery before sedation.
At home patients answered a simple questionnaire regarding the side-effects and their effects on the ability to carry out normal duties. The patient's willingness to undergo the same procedure again was also asked.
On the seventh day at suture removal they were examined for thrombophlebitis. They were asked if they had heard of intravenous sedation for supplementation of local anaesthesia before coming to the hospital, what experience they had of local anaesthesia or general anaesthesia, and what their future preferences were if they were given a choice of local anaesthesia alone, local anaesthesia supplemented with intravenous sedation or general anaesthesia.
The significance of the results was obtained by using appropriate statistical tests. 
RESULTS
Of the patients in the study, 25 received diazepam and 25 midazolam.
The two groups were matched in respect of age, weight, local anaesthetic dose, number of teeth extracted. Duration of surgery was slightly longer in the midazolam group. However, this was not statistically signi ficant. 
P>O.I
Dose of midazolam needed to produce sedation was one-third that of diazepam and the time for onset of sedation was much quicker with midazolam (t = 2.82 P<O.OI). Duration of sedation; the time from the end of injection of the sedative drug to the time of fitness of discharge of patient, though slightly longer with midazolam, was not statistically significant (t =0.37 P>O.I). In both groups patients recovered sufficiently to go home after one and a half hours.
There was a mild fall in blood pressure following sedation and a mild rise in pulse rate following the local injection in both groups. These were not sufficiently serious to be of clinical signi ficance. In both groups sedation was mainly moderate. Two patients in the midazolam group appeared very markedly sedated in that they had to be stimulated to respond to verbal command.
Drug Diazepam Midazolam

Degree of sedation
Anaesthesia and Intensive Care, Vol. 14 In the majority the operating conditions were good with both drugs. In one case in the midazolam group, the operating conditions were poor due to oversedation.
Pain on injection was present in 17 of the 25 patients (68070) who had diazepam but was present only in one patient (4%) in those who had midazolam, showing a significant difference in the two groups (X 2 = 22.22,
P<0.05).
Emotional release, mainly talkativeness, was seen more with midazolam than with diazepam. One patient in the midazolam group cried during the procedure. Loss of inhibitions such as increase of libido, swearing and unsocial behaviour or other paradoxical reactions like rage or aggressive behaviour was not seen in this study in either group. Hiccup was seen in three patients with diazepam compared with one patient with midazolam.
Apnoea for a very brief period was seen in one case with midazolam which disappeared on stimulation of the patient.
Postoperative euphoria was present in four of the midazolam group and in only one of the diazepam group.
The majority of patients in both groups showed that their appreciation of time was distorted. Lengthening of the actual period was reported by many patients. o Anterograde amnesia was significantly higher in the midazolam group than in the diazepam group (t = 3.11 P<0.05). All had some amnesia in the midazolam group and 19 of them were completely amnesic in contrast to nine in the diazepam group.
Forty-five patients (23 in the diazepam group and 22 in the midazolam group) recalled the postoperative instructions given to them just before sedation, indicating that there is probably no retrograde amnesia with either drug. Late postoperative complications were more common with diazepam. Drowsiness was the main complaint of both groups. Dizziness occurred more often in the diazepam group. Of the 25 patients who had diazepam, 11 complained that symptoms limited normal daily activities and in 10 patients symptoms extended beyond the first postoperative day.
Forty-three patients or 860,70 (19 in the diazepam group and 24 in the midazolam group) were willing to undergo the same procedure again, indicating a high degree of acceptability.
There was one case of thrombophlebitis with diazepam and one case of phlebitis with midazolam, showing no difference in venous sequelae in the two groups.
Only six of the 50 patients, two in the diazepam group and four in the midazolam group, knew that conscious sedation could be used as a supplement to local anaesthesia.
Thirteen of the 25 patients in the diazepam group and 15 of the 25 patients in the midazolam group had experienced local anaesthesia before. Seven patients who had experienced general anaesthesia had experienced local anaesthesia as well. Of those who had experienced local anaesthesia, 26 out of 28 cases preferred sedation with local anaesthesia. One in the diazepam group found the experience pleasant but the extra time involved unacceptable. The other in the midazolam group expressed no preference.
Of those who had no experience of any technique only two out of twelve preferred diazepam again; four preferred local anaesthesia alone and six had no preference. This was in contrast to eight out of ten patients who preferred midazolam to other techniques. No patient preferred general anaesthesia. DISCUSSION The results show that in our study the majority of Hong Kong Chinese had never heard of intravenous sedation being used to supplement local anaesthesia in dental surgery.
When given the chance to experience this technique the majority (86070) were willing to undergo the same technique again. The majority with some experience of other techniques, who formed a statistically significant proportion in our study, preferred it to local anaesthesia alone or general anaesthesia, contrary to popular beliefs.
None of the patients in our study wished to have general anaesthesia for dental surgery, suggesting a cause for the failure-of-attendance rate in general anaesthetic sessions.
Of the two drugs used in the technique of intravenous sedation midazolam had more advantages than diazepam. Care, Vol. 14, No. 4, November, 1986 The mean total dose of midazolam required to produce comparable operating conditions was one third that of diazepam (0.09 mg/kg vs 0.31 mg/kg). This is in contrast to other studies where midazolam was found to be only twice as potent as diazepam. 24 . 20.25 The mean dose of midazolam given in this study is slightly more than the manufacturer's recommended dose of 0.07mg/kg and much lower than 0.17mg/kg used by Aun et al. (1984) . 24 The reason for this difference is probably due to the different degree of anxiety and the different length of the procedures in the two studies, or may reflect a true difference in the pharmacokinetics in Chinese.
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Onset of sedation was much quicker with midazolam, as reported by others. 26 . 24 The majority who had pain on injection did so with diazepam (68070) compared to midazolam (4070). This is despite dilution of diazepam with normal saline. A lesser incidence 48070 and 57070 had been recorded by Graham Pagano and Conner (1978),27 diluting 7.5mg and lOmg in 20ml, a greater dilution than in this series. When diazepam was not diluted the incidence in their series was 87070. This indicates that diluting the drug decreases the incidence of pain on injection.
Anterograde amnesia was statistically greater with midazolam than with diazepam, a large proportion being totally amnesic (t = 3.11, P<0.05). This is in common with other studies. 16.24.28 Fewer patients complained of dizziness and drowsiness with midazolam than diazepam. Symptoms limiting normal daily activities and extending beyond the first postoperative day appeared in 42070 of cases with diazepam whereas only 10070 had this problem with midazolam. The incidence with diazepam in the study is much higher than the 12.5070 recorded in the study of Litchfield (1981) . 13 The number of patients who were willing to undergo the same procedure again was slightly higher in the midazolam group. As a future preference of the various techniques 82070 preferred local anaesthesia supplemented with sedation in the midazolam group whereas only 56070 preferred the same in the diazepam group; however in this study one patient received only one drug and thus much significance cannot be attached to the latter finding.
There were some disadvantages of midazolam when compared with diazepam. There were two patients who showed very marked sedation in comparison with none in the diazepam group. Due to marked sedation, poor operating conditions were seen in one patient in the midazolam group compared with none with diazepam. Psychological changes were seen more with midazolam than diazepam. However, it appears from our study that psychological phenomena are not as great a problem in Chinese (22070) as Caucasians (34%) (Litchfield 1981) . 13 Both drugs produced moderate sedation, stable vital signs and good operating conditions in the majority of patients. With both, duration of sedation was similar. Patients in both groups reported lengthening of the actual period of surgery under sedation. There was no statistically significant retrograde amnesia with either drug.
The incidence of postoperative venous thrombosis and pulmonary embolism in Chinese is said to be very rare. 29 Thus, we purposely gave diazepam into a small vein on the dorsum of the hand. The incidence of thrombophlebitis was 4% and similar in both groups, despite the fact that diazepam was given to a small vein on the dorsum of the hand. This is in marked contrast to the incidence in non-Chinese which varies from 22_50%,8,9.30,31 a greater incidence being reported when the injection was given to a small vein on the back of the hand than one in the antecubital fossa. 9 • 31 The low incidence in our survey may have been due to the dilution of diazepam with normal saline just prior to injection. However, in the study of Graham Pagano and Conner, 27 dilution of saline did not decrease the incidence of thrombophlebitis with diazepam. Thus, this may be a true difference between Chinese and non-Chinese.
